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ABSTRACT 


The  problem  of  predicting  clear  aky  conditions  at  tv/enty- 
two  specified  stations  on  the  Eurasian  continent  was  investigated. 
This  was  a difficult  problem  since  the  forecasts  were  to  be  made 
on  the  sole  basis  of  observations  from  adjacent  seas. 

Surface  weather  charts  covering  a 48 -year  period  were  ex- 
amined for  certain  meteorological  features  which  make  prediction 
possible.  The  overall  probability  of  predictable  clear  weather 
turned  out  to  be  only  . 11.  Greatest  success  was  obtained  at  Chi- 
nese Stations  in  the  winter  season. 

Data  are  presented  for  each  station  and  each  month  of 
the  year. 
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PREFACE 


Task  22,  assigned  to  Project  AROWA  by  the  Chiefs  Bureau  of 
Aeronautics*  required  the  investigation  of  the  meteorological  suitability 
of  a guidance  syst'^’m.  being  developed  for  the  guided  missile  **Tritoa” 
at  the  Applied  Physics  Laboratory  of  Johns  Hopkins  University, 

There  were  two  parts  to  this  research  requirement:. 

a.  The  percentage  of  time  during  which  satisfactorily  clear  weather 
EXISTS  over  potential  target  areas,  as  a function  of  time  of  day 
and  time  of  year,  and 

b.  The  factor  of  probability  with  which  clear  weather  conditions 
CAN  BE  PREDICTED  for  the  above  areas,  based  on  weather 
data  expected  to  be  available  under  tactical  conditions. 

This  part  of  the  research  is  an  answer  to  b.  /t  was  accomplished  within 

a six -week  time  limit. 


Tills  study  was  prepared  under  the  direction  of  the  Officer  in 


Charge,  Commander  E.  T.  Harding,  USN,  by  Lieutenant  Commander 
P.M.  Wo'iff,  USN.  Assisting  in  the  preparation  of  tiie  final  report  and 


in  making  the  385,  000  forecasts  involved  were  the  following  Fi'oject 


personnel: 


Cor  VO,  R.  A. 
Dietz,  D.  R. 
Ecki,  J. 

Haas,  N R. 
Hammons,  J.  H, 
Liptow,  J.  R. 


Mann,  W.  L. 

Mulkern,  M.  T. 

Van  Duyne,  T.  A. 

Hart,  J.  R.  (Mrs.  ) 
Cornwell,  D.  A.  (Mrs.  ) 
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mTRODITCTION 


The  problem  u.i’/oived  in  the  fsslection  of  clear  days  at  the  tvi'erty-' 
two  stations  ? shown  in  Figure  i)  Is  more  one  o£  pattern  extension  than  of 
prediction  in  the  normal  sense.  For  several  years  Project  AEOWA*  has 
been  conducting  research  on  the  feasibility  of  determining  jujeteo rologica.1 
conditions  in  an  area  from  which  data  are  not  avaiiabie.  Many  of  the 
techidques  used  hc-re*  A-ere  developed  by  this  Pressure -Height  Prediction 
Project.. 

Although  the  basic  problem  is  one  of  extending  the  pressure  pat- 
tern into  a ’’silent  area”  from  observations  made  over  an  adjoining  ocean^ 
it  may  be  considered  a forecast,  in  that  once  favorable  corsditions  are 
established,  they  may  be  expected  to  persist  for  at  least  six  hours. 

During  rriost  cs.ot.Py  o.ay.s  the  lowest  laye.r  of  cl«-ud3  is  relatively 
near  the  ground.  Therefore  a favorable  surface  pressure  pattern  is  a 
necessary  condition  for  clear  periods.  Conveniently,  a set  of  analysed 
surface  charts  covering  the  Hort.hern  Hemisphere  is  available,  one  fox' 
each  day  of  the  periods  1899-  183S  and  1945-1952  {48  years  in  all). 

The  assumptions  on  which  this  study  is  based  can  be  summarized 
as  follows: 


SECRET 


SECH??T 


- 2 - 


1,  Clear  weather  is  associated  with  surface  pressure  pattern, 

2,  Obaervalious  are  available  from  ocean  areas  but  none  frtim 
the  Eurasian  conUnerd;. 

3,  Occ  prediction  per  day  for  48  years  of  record  constitutes  an 
adequate  tost. 
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METHOD 

Examination  of  c.Umatolo.tfical  records  along  with  surface  prea- 
sure  charts  revealed  a number  of  meteorological  model  aitualioriB  which 
were  accompanied  by  clear  skies  at  the  twenty-two  stations.  These 
rocdeia  differed  according  to  the  location  of  the  stations. 

As  stated  above,  it  was  required  that  favorable  conditionK  be 
discernible  from  direct  observations  at  ocean  locations  or  by  strong 
meteorological  inference  from  ocean  data.  This  requirement,  cf  course, 
made  prediction  difficult  in  the  case  of  stations  located  far  from  waters 
accessible  to  the  fleet. 

Clear  acetate  overlays  with  the  twenty-two  stations  marked  lipon 
them  y/ere  prepared.  When  these  were  placed  over  each  chart  of  the 
series,  stations  located  in  meteorologiC3l  situatioriB  favorable  to  the 
occurrence  of  clear  weather  were  noted.  Then  the  actual  weather  at 
each  favorably  situated  station  was  examined.  If  . 1 or  less  cloudiness 
was  observed,  the  forecast  was  considered  successfxii.  Approximately 
42^  000  fcrescasts  met  these  requirements. 


RESULTS 


The  particuJdr  method  applied  results  in  an 


assessment  of  the 


probability  of  predictable  clear  Mveather  when  only  peripheral  data 
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are  available.  This  assessment  ignores  the  other  categories  of  clear 
weather;  random  clearing  in  a cloudy  area,  and  clearing  with  weather 
conditions  which  cannot  readily  be  ascertained  from  adjacent  obeerva- 
tions.  The  percentage  of  total  clear  days  that  can  be  established  by 
this  method  varies  with  geography  and  eeaeon  and  is  therefore  difficult 
to  obtain,  it  is  highest  for  the  Chinese  Stations  in  wmter  where  only 
a few  clear  dayr?  are  not  predictable. 

The  results  are  summarized  in  Table  I and  in  Figures  2 through 
9.  When  the  data  for  ail  stations  and  ail  months  were  combined  the  re  - 
sulting o-verail  probability  was 

favorable  station  days  _ j ^ 
total  station  days 

That  is,  the  probability  of  predictable  clear  y/eatlier  at  one  of 
tim  tweiniy-two  siatios^s  on  any  day  ic  . il. 

When  die  best  S years  at  each  station  are  combined  the  prob- 
ability rises  to  These  years  are  not  consecutive. 

When  the  poorest  5 years  at  each  station  aje  combisicd  the  prob- 
ability falls  to  . 02, 

The  probabilities  for  each  station  individually  are  shown  irx 
Table  I and  in  Fig'ures  2 aud  3,  The  best  station  is  Humber  5„  tlie 
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poorest  stations  H^amfoers  Sj  and  22. 

FigTure-a  4 throii^h  9 show  the  mo«th.ly  probabUides  for  each  r?ts~ 
tfosj  m graphical  iform.  The  Aui&Xi  ^.xatieuis  «bow  besft  cocditionr*  i---.  mid- 
wmxer,  Tiie  Southern  Ronai&n  atationa  are  best  in  fall*  while  the 


Northern  Eusaian  stations  are  quite  poor  throughout  tbs  year. 

A.®  was  stated  in  the  Preface^  this  study  was  completed  in  si:x 
weeks.  With  ra.ore  time  to  deirelop  addltic;j:al  334ti2?sctory  modele*  &o%xi.e 
improv®fii3tent  could  be  expected  in  the  probcihilitien  for  the  F-ussisa 
statlone.  But  the  limit  in  such  improvement  wrald  probably  sstlU  lenrc 
ati  sYer&.g£^  probability  of  'lees  tdian  ^ 10.  'xl  in  believed  that  the  r/i?5del(S 
for  the  Asian  wciud  show  little  improvement. 

Ths  r®a-Jer  Is  referred  to  Fart  Two  of  iM^  report  for  certain 


climatoio^cal  and  theoreticai  aspects  cf  the  uf?e  of  the  type  of  gisidance 
aystftJHi  ;,i>ider  strsdy. 
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TABLE  I 


PROBABILITY  OF  A PREDICTABLE  CLEAR  DAY 


Station 

Average 

Total  Probability 

Best  5 years 

*/ 

Total  Probability 

Worst  5 years 
Total  Probability 

1 

. 14 

.34 

. 00 

2 

. 22 

. 50 

. 02 

3 

.20 

.41 

. 02 

4 

.27 

. 48 

. 08 

5 

. 40 

.64 

. 17 

6 

,33 

. 59 

. 10 

1 ^ 

. 06 

.23 

. 00 

8 

.05 

.25 

. 00 

1 9 

.01 

. 06 

, 00 

10 

.04 

.20 

. 00 

11 

. 10 

.32 

. 00 

12 

. 05 

21 

0 **  A 

. 00 

13 

.08 

.30 

. 00 

14 

.07 

.25 

, 00 

15 

. OS 

,27 

. 00 

16 

. 08 

.26 

.00 

17 

.03 

. 12 

. 00 

3S 

, 03 

. 12 

. 00 

19 

.02 

. 12 

. 00 

20 

.03 

. 13 

. 00 

21 

. 03 

. 14 

.00 

22 

, 02 

. 12 

, 00 

averages  for 
1 all  stations 

. 11 

.28 

1 J 
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ALL  MOtsITHS  ALL  STATIONS ALL  MONTHS  STATION  NO.  I ALL  MONTHS  STATION  NO.  2 
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Figure  2;  Overall  Probabilities;  Yearly  Probabilities  For  Stations  l-ll. 
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ALL  MONTHS  STATION  NO.  \2  ALL  MONTHS  STATiON  NO.  i3  ALL  MONTHS  STATION  NO.  14 
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Figure  3;  Yearly  Probabilities  for  Stations  12-22. 
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Figure  4;  Monthly  Prp^toiUtiies  for  Stations  1-4. 
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Figure  b:  Monthly  Prob. 
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